With the aging of Chinese intensified, the demographic dividend is gradually less, the phenomenon of large pension gap, delay retirement to discuss fiercer. Most of the articles on the study of retirement problems, from a healthy perspective are often neglected on the basis of combing the theory of the relationship between retirement with health and the literature on the impact of retirement on health from the perspective of health empirical analysis on the effect of retirement for the elderly health. In this paper, using the China Health and Retirement Longitudinal Study (CHARLS), mandatory retirement ages as instrumental variable, to study the effect of retirement for the elderly health by fuzzy regression discontinuity design (FRD). The main conclusions of this paper: First, Chinese compulsory retirement system has a significant negative impact on male health; there is no impact on female health. Second, the impact of retirement on men is mainly caused by the impact of male mental health; retirement will increase the degree of depression in men and lead to mental health decline. Thirdly, based on men's health behavior, time use and medical use, we found that retirement does not improve the utilization medical of male; it also does not change men smoking habits and their physical exercise, but retirement will change male drinking habits, and increase their leisure time. Finally, this paper raises corresponding policy recommendations to improve personal health and better implementation of delayed retirement policies.
more et al. argue that retirement has no significant effect on health and that early retirement is greater than the effect of normal retirement on health [1] . Bosse et al. found that retirement reduced their stress after a survey of 1516 men [2] . Kerkhofs et al. based on the Michigan State Research Center's retirement and health survey data, argues that there is a large endogeneity between health and retirement, and subjective health measures exaggerate the health effects of retirement [3] [4] . In the early retirement of the crowd, this subjective health measurement indicators will be more serious impact. Charles used the idea of instrumental variables to study the relationship between retirement and wellbeing in the study of American retirement and health problems. But does not mean that there is a causal relationship between the two [5] . In recent years, with the prevalence of breakpoint regression, some researchers have begun to use breakpoint regression to solve endogeneity. Johnston & Lee used the breakpoint regression to estimate the health effects of the British retirement, and found that retirement would improve the mental health of the elderly and had no effect on health. The results also show that retirement has no effect on personal public health expenditure. But the authors also pointed out that this is only for shortterm health effects, not suitable for long-term research [6] .
Most of the research on retirement in China focused on consumption and labor participation rate, the health is concentrated in the health of the elderly after retirement, the impact of retirement on health effects are less. Lei Xiaoyan using self-rated health indicators in the breakpoint regression design under the normal age of retirement has a significant negative impact on male health, no impact on women, and early retirement for men and women have no effect on health [7] . Dong Xiayan using tool variables in the study of the impact of retirement on health in China found that retirement has a significant negative impact on the elderly, and retired on women's self-evaluation of health and cognition, male depression, low level of education. The negative impact of the crowd between 45 -54 years of age is more pronounced. And further introduction of retirement mainly through the impact of individual social activities and rest time to affect the personal health situation [8] . Deng Tinghe based on the Chinese family tracking data to study the health status of retired men, found that retirement can improve the mental health of men, but no effect on health. Further introduction from the perspective of the channel is to reduce the reduction of male stress, while improving the individual's cognitive ability, memory and satisfaction with life to improve mental health [9] .
The novelty and purpose of this paper is as follows: First, the use of fuzzy regression discontinuity design can effectively solve the endogenous problem, the relationship between retirement and health can also be a good solution to the causal relationship; second, through the use of rich health indicators to explore the impact of compulsory retirement system on male and female health; third, to further study the impact of different people on their health retirement.
The outline of this paper is as follows: Firstly, it introduces the data sources and variables in this paper. Secondly, it introduces the compulsory retirement system in China, the measurement model used in this paper, and the effect of retirement on the health of the working population. Third, the validity of the test and conclusions.
Data and Summary Statistics

Data
The data used in this paper comes from the China Health and Retirement Longitudinal Study (CHARLS). CHARLS is a survey conducted by the China Center Since the compulsory retirement system is mainly applicable to residents who have urban hukou, the residents of rural areas have a strong selectivity when they withdraw from the labor market and can not reflect the effect of the retirement system. Therefore, we have removed the respondents from the rural areas, Leaving only the urban population of the crowd as our research object. In addition, from the career planning point of view, compared with the private sector, individual enterprises, state organs and institutions, state-owned enterprises, collective enterprises to implement the retirement system to be more standardized. Therefore, this article further limits the sample in the respondents before the employment status is the state organs and institutions, state-owned enterprises, the scope of collective enterprises.
Dependent Variable
1) Satisfactory Health. In the CHARLS data on the Satisfactory Health of the original five-point variable: "very good", "good", "general", "bad", "very bad", for analysis, We define the first three terms as healthy and the rest are defined as unhealthy, assigned them to 1 and 0.
2) Mental health. In the CHARLS survey, respondents were asked about the length of time in the past 10 weeks: the length of the following 10 conditions: Marital status: There are up to 7 options for marital status in the sample: married cohabitation, married different living, separation, divorce, widowed, unmarried, cohabitation. In this paper, the marriage status of the individual is set as the binary dummy variable, and the value is 0 for the separated, divorced, widowed and unmarried. The rest is 1; the educational level: There are 11 options for education in the questionnaire. For the sake of our study, we will organize the individual education level into three types: primary or primary school, high school and junior high school, college; Housing size: selected the family housing area in the questionnaire; In this paper, the individual job status is set to a binary dummy variable, with the average staff as the base group, the value is 0; the other is set as the control group, the value is 1; province: sample Data from the 28 provinces and autonomous regions, in order to avoid multiple collinearity, the introduction of 27 binary dummy variables to be controlled; Year: This article selected a total of 2011 and 2013 data, so the introduction of a binary dummy variable control.
Independent Variable
Age: Because Chinese compulsory retirement system is based on the age of the individual, we use the age of the individual minus the statutory retirement age as our independent variable, which is:
where x i is the actual age of the individual, c i is the legal retirement age, X i is our independent variable. Table 1 gives a summary statistics of the variables used in this article. Table 1 provides the number of samples, mean, standard deviation, minimum, maximum. Panal A shows the male individual characteristics. The average age of 60 years old, 64% of the individual at the time of the questionnaire was retired, the average family housing area of 101 square meters, and the standard deviation of 67.76, Indicating that the housing area between the individual differences quite different; 96% of the marital status has been Marriage, 15% of the education level for college and above, 76% for secondary school, indicating that the respondents the level of education is low, the cultural level is relatively low. 62% for managers. Panal B shows the health characteristics of male individuals as well as medical use. 65% of men were satisfactory, with an average depression index of 15.4
Summary Statistics
and a body mass index of 24.6. 14% of the respondents had ADL/IADL dysfunction, 13% of whom had lived in the past year. The average number of visits in a month was 0.3. Panal C shows the health behavior of male individuals. Of which 61% of men drank alcohol in the past year, 56% smoked, and men spent 20% more than 2 hours on recreation and spent more than 2 hours on exercise 11%. Table 2 gives a descriptive statistic of the variables used in this article. Table 2 provides the number of samples, mean, standard deviation, minimum, maxi- 
Empirical Analysis
Chinese Compulsory Retirement System Background
Since the founding of new China, has developed a number of retirement system.
At present, Chinese retirement system mainly comes from the 1954 State Council's 
Econometric Models
First, we examined the change in the rate of retirement among men at all ages.
The horizontal axis of Figure 1 represents the age of the male individual and the vertical axis represents the retirement rate. The points in the graph represent the average rate of retirement at each age point. As shown in the figure, male individuals at the age of 50, the retirement rate of less than 10%, at the age of 59, the retirement rate gradually increased to 47%, but when at the age of 61, the retirement rate as high as 88%, male retirement rate has been a significant jump, after the retirement rate close to 100%. Figure 1 shows that the male individual retirement rate of urban residents before and after the age of 60 there is a clear jump, so we can take a 60-year-old breakpoint in regression analysis, the use of forced retirement system in the retirement age to identify the continuity the causal relationship between retirement and health. In order to avoid the ambiguity of the mandatory retirement policy on the retirement age policy, we excluded 60-year-old male respondents from the model estimates.
As with the practice of male, we examined the change in the rate of retirement among female at all ages. The horizontal axis of Figure 2 represents the age of the female individual, and the vertical axis represents the retirement rate. As shown in the figure, female individuals at the age of 45, the retirement rate of 7%, less than 10%, at the age of 49, the retirement rate gradually increased to 16%, but when the age of 51 years of age, the retirement rate as high as 57%, Indicating that between 49 -51 years old, women's retirement rate has been a clear jump. Since then when the female age to 54, the retirement rate of 70%, at the age of 56, the retirement rate of 76%, since the retirement rate gradually close to 100%. In China, women's retirement age is more complex than men, and there may be multiple age breakpoints. As shown in Figure 2 , according to the data presented in this paper, there may be two age breakpoints, 50 and 55 years for female retirement rates. Therefore, in the following analysis, we are 50 years old and 55 years old as the female age breakpoints were studied, the same to avoid ambiguity of the mandatory retirement policy on the retirement age policy, we were excluded 50 years old and 55 years old female respondents.
We suppose:
where D i is the processing variable, indicating the retired state of the respondent i; x i is the driving variable, indicating the age of the interviewee i; c i is the age breakpoint. When the individual is greater than or equal to c i , D i is equal to 1, we said the individual has retired, otherwise there is no retirement.
Imben and Lemieux argue that the use of simple nuclear regression will produce a large deviation, relatively speaking, the use of local linear regression method can reduce this bias [10] . Similarly, when the dependent variable and the processing variable use different bandwidth, the accuracy of the estimation can be improved, but also the progressive deviation. Therefore, we use the local li- 
The Impact of Retirement on Male and Female Retirement Rates
As mentioned earlier, we can see from Figure 1 that male have a significant jump at the normal retirement age (60 years) of compulsory retirement policy.
The regression results also confirm our previous analysis. Table 3 gives the results of a local linear regression estimate of the effects of forced retirement systems on male retirement. The explained variable is the retirement rate at each age point. Among the models (1) and (2) we selected the sample space is 50 -70
years old, the model (3) and (4) we selected the sample space is 55 -65 years old.
At the same time, we also add different age order to construct the nonlinear relationship for RD estimation. From the estimates, we can see that the impact of the age dummy variable on the retirement rate in the models (1) - (4) is significantly positive at the 1% level, indicating that the increase in the retirement rate of the retirement age have a significant impact. For male, in the normal retirement age, the retirement rate is about 38% of the jump.
From Figure 2 , we can see that female are significantly jumping at the age of 50 at the normal retirement age of the mandatory retirement policy, and the 55-year-old jump is not very obvious. This is due to the small ratio of female cadres to all women. The regression results also confirm our previous analysis. Table 4 gives the results of a local linear regression estimate of the effects of forced retirement systems on female retirement. The explanatory variable is the retirement rate at each age point. Model (1) - (4), we estimate the results of a local linear regression with a 50-year-old breakpoint, Model (5) - (8) We estimate the results of a local linear regression with a 55-year-old breakpoint. As with men's estimates, we also added different age order to construct nonlinear relationships for RD estimation. From the estimates, we can see that the impact of age dummy variables on retirement rates is significantly positive at 1% in models (1) - (4) with a breakpoint of 50 years old, indicating that policy Retirement age Notes: Robust standard errors in brackets, *, **, ***significance: p < 0.1, p < 0.05, p < 0.01.
has a significant impact on the increase in female retirement rates. Indicating that for women, in the normal 50-year-old retirement age, retirement rate of about 38% -42% of the jump. In the model (5) - (8) with a 55-year-old breakpoint, the effect of age dummy variables on retirement rates was significantly positive at the 10% level, indicating that in the 55-year-old retirement age, the retirement rate was approximately 32 % -41% of the jump.
From Table 3 and Table 4 , the impact of retirement system on male and female retirement rates, is equivalent to the first stage of the FRD. In the estimation we have taken different age intervals and age control functions to verify the stability of the estimation results. The results show that China's compulsory retirement system for men and women had different degrees of significant impact. Next, we focus on the impact of retirement in the second stage on male and female health. Table 5 reports the impact of retirement on satisfactory health, mental health and physical health. And Lei Xiaoyan (2010) study found that the retirement age in the normal retirement age of male satisfactory health has a significant negative impact. As can be seen from Table 5 (1), the estimated coefficient of male satisfactory health is −0.586, which is significantly negative at the 5% level, indicating that 58.6% of the male population will reduce their satisfactory health after retirement coefficient. Next, we analyze the impact of retirement on different health aspects of male. Model (2) showed that the degree of depression in men Table 4 . The effect of retirement on female retirement rate.
The Impact of Retirement on Male and Female Health
Explained variable: retired Third  Second  Third  Second  Third  Second  Third   N  767  767  512  512  946  946  543  543 Notes: Robust standard errors in brackets, *, **, ***significance: p < 0.1, p < 0.05, p < 0.01. Table 5 . The effect of retirement on male health. Notes: Robust standard errors in brackets, *, **, ***significance: p < 0.1, p < 0.05, p < 0.01. 60 years old interviewee has been removed to avoid ambiguities defined before and after policy age. All models includes education, married and housing size.
increased by 30.2% (equivalent to an increase in depression index of 4.7) and was significant at the 5% level. Model (3) showed that the effect of retirement on the body mass index was negative, but not significant at the 10% level.
Model (4) also shows that retirement has no significant effect on the individual's ability to live.
In general, the empirical results confirm that retirement will significantly re- Retirement does not affect male health, so we do not refuse to retire on the health of men have no effect on the conclusions. Therefore, through the estimation of these four indicators, we believe that the retirement system on the health of men have a negative impact, and mainly through the impact of mental health to affect the health of men. Table 6 reports the impact of retirement on medical use, health behavior and time allocation. In model (1) (2), retirement leads to an increase in the probability of male hospitalization and a reduction in the number of visits, but this result is not significant. This is the current chinese citizens on their physical examination is not high or consistent with the attention. Model (3) shows the impact of retirement on male drinking behavior, and I found that retirement would reduce Table 6 . The effect of retirement on male health behavior and time use. male drinking behavior by 53 percentage points. And significant at the 5% level.
Because male have to drink may be due to work for entertainment, so after retirement, with this part of the activities of the reduction, the frequency of male drinking was leaping decline. Model (4) shows that retirement also reduces male smoking behavior, but is not significant at the 10% level. This may be the work of men relatively easy to develop the habit of smoking, and this habit is generally difficult to change, so after retirement, men will continue this way of life, not because of retirement and a major change. From the model (5) (6), the probability that men will allocate more time to recreation increases by 54% and is significant at the 10% level, and the distribution of men in the exercise time is not Retirement and a significant change. This may be due to the fact that after retirement men are more willing to arrange their own life through leisure and entertainment, and participation in physical exercise is even more difficult. Table 7 reports the impact of retirement on female satisfactory health, mental health and physical health. The model (1) - (4) is estimated at the age of 50, and the model (5) - (8) is estimated at the age of 55. We have found that there is no any influence. May be because, in China, most of the concept of family life is male and female, compared to men, women are not so sensitive to retirement, so after retirement women are more likely to adjust themselves, change their identity, so that their smooth Spent on retirement. Notes: Robust standard errors in brackets, *, **, ***significance: p < 0.1, p < 0.05, p < 0.01.50 years old and 55 years old interviewee has been removed to avoid ambiguities defined before and after policy age. All models includes education, married and housing size. Notes: Robust standard errors in brackets, *, **, ***significance: p < 0.1, p < 0.05, p < 0.01. 50 years old and 55 years old interviewee has been removed to avoid ambiguities defined before and after policy age. All models includes education, married and housing size.
Through the above empirical study we can get the conclusion: First, in Chinese compulsory retirement system, compared to men, women will appear multiple retirement age breakpoints; second, retirement has no significant impact on female health; thirdly, retirement has a significant negative impact on male health, and mainly through the mental health to affect the health of men. At the same time after retirement, the male lifestyle will also change. Retirement will increase male leisure time, but it will not change their medical use.
Validity Test
In order to verify the robustness of our model estimation results and the validity of the fuzzy regression discountinuity design, we have done some necessary tests in this chapter. First, the selection of different RD estimated age range, the impact of retirement on male self-assessment of health and mental health has not changed. Second, in the model estimates to choose the age of the higher order, the impact of retirement on the direction of male health has not changed. Finally, there is no significant result of the continuity of the control variables in the test model at the breakpoint, indicating that these non-retired control variables are continuous at the breakpoint and no jumps occur.
Conclusion
On the basis of literature review, this paper analyzes the impact of compulsory retirement system on male and female from the perspective of health. Based on the China Health and Retirement Longitudinal Study (CHARLS), this paper uses the fuzzy regression discountinuity design as a model to solve the endogenous basis. The impact of compulsory retirement system on the health status of the elderly was investigated using a nonparametric approach.
The empirical results of this paper show that, first, Chinese compulsory retirement system has a significant negative impact on male health; no effect on female health. Second, the impact of retirement on men is mainly through the impact of male mental health. Retirement increases the degree of depression in men, leading to a decline in mental health. Thirdly, retirement will not lead to improved male health care use, nor will it change male smoking habits and their physical exercise. But the retirement will change the male drinking habits, as well as increase their leisure time.
